This study compared the effects of vitreous gel, retrohyaloid fluid and subretinal fluid from diabetic and non-diabetic eyes on the proliferation and migration of retinal microvascular cells in vitro. Intraocular fluids were obtained from eyes undergoing repair of retinal detachment, due either to proliferative diabetic retinopathy or rhegmatogenous retinal detachment associated with a degree of proliferative vitreoretinopathy. The results demonstrated that the intraocular stimulatory activity for the proliferation of retinal microvascular endothelial cells varied between the different ocular compartments. The mitogenic and migrational activity in vitreous gel was greater than that of either the subretinal or retrohyaloid fluids of the same eye, and the activity of subretinal fluid was intermediate between that of the vitreous gel and the retrohyaloid fluid. There was no significant difference between the activities ofthe samples from diabetic and nondiabetic eyes.
The exact mechanism of preretinal neovascularisation and its regression after laser photocoagulation is unknown, but these events are thought to be modulated by a 'fine' balance of a variety of growth factors within the eye. ' 2 Since Michaelson first postulated the existence of (and a role for) such biochemical factors in the process of neovascularisation,3 considerable effort has been expended in identifying the factor or factors responsible for these ocular manifestations.
When comparing the type and number of factors between normal eyes and eyes with vasoproliferative retinopathies the vitreous has proved a convenient source of material since it can be removed easily during surgical procedures and subsequently analysed in the laboratory for its biological activity. However, the vitreous gel (which is usually detached from the retina at the time of vitrectomy)4 may be some distance from the putative source of the factors in the ischaemic retina. It is therefore possible that the biological activity of the retrohyaloid fluid bathing the ischaemic retina may differ from that in the vitreous gel. Furthermore, eyes with associated tractional retinal detachment can give rise to a fluid filled subretinal space, the fluid of which has been 'conditioned' not only from the ischaemic retina but also from the retinal pigment epithelium. Similar fluid compartments exist in eyes with simple (idiopathic) rhegmatogenous detachment unassociated with neovascularisation but sometimes complicated by non-vascularised periretinal proliferation -'proliferative vitreoretinopathy' (PVR). 4 To date vitreous samples from diabetic eyes have been shown to have an increased proliferative activity compared with normal vitreous."9 However Undiluted vitreous gel was obtained at the start of the vitrectomy using a 5 ml syringe connected to the vitreous cutter by a short length A volume of 0-3-0-5 ml of subretinal fluid was secured during internal drainage and hydraulic retinal reattachment by fluid-gas exchange using a similar collection system to that employed for recovery of retrohyaloid fluid.
All syringes containing samples were sealed with appropriate stoppers and sent immediately to the laboratory where they were stored at -70°C until required.
PREPARATION OF VITREOUS SAMPLES
Before use the vitreous samples were thawed and liquefied by aspiration through a 27 gauge needle. Owing to the small quantity of material the samples were diluted to an appropriate concentration in the test media and filter sterilised through a 0-22 [tm filter (Millipore. USA).
CELL CULTURE
Bovine retinal microvascular endothelial cells were grown in a 1:1 mixture of Dulbecco's modified Eagle's Medium (DMEM) with 7-5% human platelet-poor plasma and pericyteconditioned medium.I' Cultures between the second and third passage were used for all subsequent studies.
PROLIFERATION ASSAYS
A total of 2 x 104 retinal microvascular endothelial cells were seeded into each gelatinised well of 24 well plates (Flow) in DMEM supplemented with 7-5% human platelet-poor plasma. After a period of24 hours to allow for attachment and initial proliferation the medium was removed and the cells were washed twice with plasma-free DMEM. Each well then received 1 ml of DMEM+7-5% human platelet poor plasma to which had been added 100 >t of liquefied vitreous gel, subretinal fluid, or retrohyaloid fluid. Due to the limited quantity of material available samples were tested either in duplicate or triplicate. Control wells received 1 ml of DMEM containing 100 tl of Dulbecco's phosphate buffered saline without calcium and magnesium (PBSA). After 4 days in the test media cell numbers were determined using a haemocytometer.
Aliquots of cells from each test were stained with trypan blue in order to determine any cytotoxic effect. be observed floating in the medium (patients 10, 16 , and 20).
Results from the non-diabetic samples were inconsistent ( Table 2 ). The vitreous gel stimulated cell proliferation in six of the eight cases and had no effect in the other two. The one retrohyaloid fluid sample that was obtained had lower mitogenic activity than the corresponding vitreous gel but the same activity as the control basal medium. The protein content of the subretinal fluid was higher than that of the respective retrohyaloid fluid but no correlation could be made with the vitreous gel samples. When comparing the proliferative activity, migratory activity and protein content of the intravitreal samples the correlation between the different parameters was positive overall for eight out of 13 patients (diabetic and nondiabetic) and for 10 out of 13 patients when comparing vitreous with retrohyaloid fluid (Table 5) . No correlation could be found for the subretinal fluid samples. LACTATE 
LEVELS
In order to determine if the low biological activity in the retrohyaloid and subretinal fluids was due to dilution by Hartman's buffer during infusion at surgery, lactate levels were measured in representative samples of the different fluids. The lactate concentration in Hartman's buffer was 29 mmol/l. The lactate levels in the vitreous gel ranged from 3 0 to 5-8 mmol/l while they were significantly greater (p<0005) in the retrohyaloid fluid ranging from 5-1 to 9-2 mmol/l (Table 6) . If the differential between the lactate content in the vitreous and the retrohyaloid fluid reflected contamination by Hartman's buffer the dilution factor would range from 4 8 to 12%. The ' 2 The higher levels of activity in the vitreous gel compared with the retrohyaloid and subretinal compartments could be explained in a number of ways. Firstly, the molecular sieve properties of the gel could trap factors within the vitreous and thus cause the build up of a concentration gradient.'5 Secondly, since many growth factors are bound to extracellular matrix components'6 it is possible that retina/RPE derived growth factors become bound to components in the vitreous gel and thus reach a high concentration. Thirdly, the balance between stimulatory and inhibitory activity in the vitreous may be altered during pathological conditions. The results presented do not indicate if the greater biological activity in the vitreous is due to increased stimulatory activity or a decrease in inhibitory activity. Fourthly, the lower activities in the retrohyaloid and subretinal fluids could be explained by the fact that these fluids are closer to retinal cells that consume growth factors than is the vitreous.
